LOX-1, a bridge between GLP-1R and mitochondrial ROS generation in human vascular smooth muscle cells.
A growing body of evidence indicates that glucagon-like peptide-1 (GLP-1) agonists or dipeptidyl peptidase-4 (DPP-4) inhibitors play an important role in modulating oxidant stress in vascular beds. However, the underlying mechanism of this process remains unclear. In recent studies, we observed an increase in GLP-1 receptor (GLP-1R) expression in the aorta of LOX-1 knock-out mice. Since LOX-1 is a pivotal regulator of reactive oxygen species (ROS), we conducted studies to identify relationship between LOX-1, ROS and GLP-1 agonism or DPP-4 antagonism. We observed a sustained decrease in GLP-1R expression in human vascular smooth muscle cells (VSMCs) treated with ox-LDL. When VSMCs were treated with different concentration of liraglutide (a GLP-1 agonist) or NVPDPP728 (a DPP-4 inhibitor), expression of ROS decreased compared with ox-LDL alone treatment. To further prove that LOX-1 plays a pivotal role in ROS and GLP-1R expression, we treated VSMCs with LOX-1 antibody or transfected cells with human LOX-1 cDNA. The inhibitory effect of ox-LDL on GLP-1R expression was reversed with anti-LOX-1 antibody treatment, while the inhibitory effect of liraglutide and NVPDPP728 on ROS generation was attenuated when cells were transfected with LOX-1 cDNA. Our results suggest that LOX-1 may play a bridging role in GLP-1 activation and ROS interaction.